suture closure and underwent computed tomography (CT) or 3dM.D. scans in the interval [2010][2011][2012][2013][2014][2015]. Curvature analysis were performed on these images using two userdefined regions of interest (mid-forehead and lateral orbit). K-means cluster analysis was performed to test the consistency of surgical intervention threshold among the different surgeons.
RESULTS:
Three-dimensional curvature and cluster analyses were performed in 43 patients. The difference in average mean curvature between patients who underwent operation and conservative treatment was 11.3 m -1 and -16.1m -1 for mid-forehead strip and right/left lateral orbit, respectively. The average mean curvatures of three regions of interest were significantly different (p<0.0001). In addition, K-means clustering classified patients into two different severity groups, and there was 96% agreement between the algorithm classification and surgeons' decisions except two patients.
CONCLUSION:
The described methods are effective in classifying severity and associated surgeon behavior, and offer the possibility for determining when surgical intervention may have been of questionable benefit. 
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SUCCESSFUL CONTROL OF VIRTUAL AND ROBOTIC HANDS USING NEUROPROSTHETIC SIGNALS FROM REGENERATIVE PERIPHERAL NERVE INTERFACES IN A HUMAN SUBJECT
University of Michigan, Ann Arbor, MI, USA.
PURPOSE: Regenerative Peripheral Nerve Interfaces (RPNIs) show promise in controlling neuroprosthetic devices. We have implanted and recorded from RPNIs in 3 subjects. Here, we present the results from our longest implanted subject with a distal transradial amputation.
METHODS:
An RPNI consists of a muscle graft that is neurotized by the distal end of a transected peripheral nerve.
Once revasularized and reinnervated, the RPNI muscle graft serves as a stable bioelectric amplifier for efferent nerve action potentials and produces recordable electromyography (EMG) signals. The subject was implanted with RPNIs on the residual median, ulnar, and dorsal radial nerves. Using ultrasound, RPNIs were located, and percutaneous fine-wire bipolar electrodes were inserted for acute EMG recordings. Temporal features of the EMG waveforms (100-500Hz) were used for decoding algorithms.
RESULTS:
Eight months post-surgery, we recorded 300-400 μV EMG signals from the median RPNI with signalto-noise ratio (SNR) of 24.2 and 100-120 μV EMG signal from the ulnar RPNI with SNR of 5.84. Additionally, EMG from residual muscles was obtained including the flexor digitorum superficialis with 100-120 μV signals, SNR of 6.30, and flexor pollicis longus with ~1mV signals, SNR of 47.8. With these signals, the subject controlled a virtual robotic hand in real time with 96% accuracy, choosing 1 of 4 movements within 212 trials. Importantly, the subject controlled a physical Touch Bionics iLimb neuroprosthetic hand with 100% accuracy, choosing 1 of 3 movements within 100 trials.
CONCLUSION:
RPNIs harness neural signals from transected peripheral nerves with sufficient amplitude and fidelity to control an advanced neuroprosthetic limb.
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